Differential inhibition/inactivation of mitochondrial complex I implicates its alteration in malignant cells.
Methylglyoxal strongly inhibited mitochondrial respiration of a wide variety of malignant tissues including sarcoma of mice, whereas no such significant effect was noted on mitochondrial respiration of normal tissues with the exception of cardiac cells. This inhibition by methylglyoxal was found to be at the level of mitochondrial complex I (NADH dehydrogenase) of the electron transport chain. L-Lactaldehyde, which is structurally and metabolically related to methylglyoxal, could protect against this inhibition. NADH dehydrogenase of submitochondrial particles of malignant and cardiac cells was inhibited by methylglyoxal. This enzyme of these cells was also inactivated by methylglyoxal. The possible involvement of lysine residue(s) for the activity of NADH dehydrogenase was also investigated by using lysine-specific reagents trinitrobenzenesulfonic acid (TNBS) and pyridoxal 5' phosphate (PP). Inactivation of NADH dehydrogenase by both TNBS and PP convincingly demonstrated the involvement of lysine residue(s) for the activity of the sarcoma and cardiac enzymes, whereas both TNBS and PP failed to inactivate the enzymes of skeletal muscle and liver. Together these studies demonstrate a specific effect of methylglyoxal on mitochondrial complex I of malignant cells and importantly some distinct alteration of this complex in cancer cells.